Protection of rat embryos in culture against the embryotoxicity of acrolein using exogenous glutathione.
The aldehyde acrolein is embryotoxic in vivo and in vitro. Since acrolein is reactive towards thiols, glutathione was evaluated for its protective effects against the in vitro embryotoxicity of acrolein. Day 10 rat embryos were cultured in the presence of acrolein and glutathione, either concurrently or sequentially, and evaluated for embryo deaths, malformations, growth retardation, and content of glutathione and protein. Acrolein, added alone at the initiation of the culture period, was embryolethal to 64 and 100% of the embryos at 120 and 160 microM respectively. At acrolein concentrations of 80 and 120 microM, 50 and 100%, respectively, of the surviving embryos were malformed. In addition, both of these concentrations of acrolein produced growth retardation manifested by significant decreases in the yolk sac diameter, crown-rump and head lengths, number of somites, and morphological score. Concurrent exposure to 100 or 500 microM glutathione markedly protected embryos against all of these effects. To study the mechanism of the protective effect of glutathione against the embryotoxicity of acrolein, the effects of sequential addition of acrolein and glutathione were determined. When rat embryos were cultured in the presence of acrolein for 2 hr prior to exposure to glutathione, even 500 microM glutathione could not offer any protection against the embryolethality, teratogenicity, and growth retardation induced by acrolein. However, a 6-hr preincubation with 500 microM glutathione, prior to exposure to acrolein (in the absence of exogenous glutathione), significantly decreased the incidence of embryo deaths at 160 microM acrolein and brought the number of deaths and malformations among embryos exposed to 120 microM acrolein down to a level not significantly different from control; unlike the embryos exposed concurrently to acrolein and glutathione, however, the sequential treatment with glutathione and acrolein did not protect against growth retardation. While there were some changes in the total glutathione and protein content of embryos and yolk sacs with acrolein exposure, none of the treatments had any overall effect on the glutathione concentration per mg protein. Thus, exogenous glutathione can protect against the in vitro embryotoxicity of acrolein. We propose that this protection is mediated in part by a direct interaction between glutathione and acrolein, added concurrently to the serum medium, and in part by an indirect effect on the embryo of glutathione added prior to acrolein.